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(54) CLOCK SIGNAL DISTRIBUTING METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To minimize skew and to generate and distribute a clock 
signal by inspecting the adequacy of data of a data bus by a memory controller by 
using a copy of the clock signal. 

SOLUTION: For writing to a memory module 76, a memory controller 74 generates the 
clock signal to be propagated along a 1st clock line segment To read data, a copy of 
the clock when supplied by a 2nd clock line segment is propagated in the reverse 
direction in the 1st clock line segment from the memory module 76 along a loop and 
reaches the memory controller 74 along the 2nd clock line segment At this time, 
electric characteristics of the data bus and clock line segments are matched so that 
incident wave fronts of the data bus and clock signal reach the memory controller 74 
while having mutually constant relation. 
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[00 34] 'J • 3V(-Q-7AS I C7 4ICI*. 
/7P. v /7 . K54/<1 22. * ■ /*X ■ K^-fKl 
3 0. t-$ • /(XSgfiflM 3 2. L/vX* i 3 

4. 13 6. St/. 1 3 8A<#3:;h.ri^. US^X* 1 
3 4. 1 3 6. 1 3 814. D I MMCOJD'^ • 

/<* V 7 \Z J: o Tft*fi*4l*$ P tmmz* oTM« 

[0 0 3 5] lll3(D5fefT}JJI5ICiS>^ y • ->m3 
2t*^W?iJ • ^XxAO^Mftffiilli. D I 
MM^P.CDgE^ffiyx-^SSBII-r^fcfefZAS I C 7 
4(Ccfc-3TJ3^b;h.5ffll^ibii,-5-?p-y?ft<. DIMM 
<0 >y a v o • / \* s; 7 r I c <fc -3 x $ *i § t a ^ & 

nft\zmsrth. *9mt* t ./\*xs4i=^-r 
.fc^r. •-y-^i>X7 L AcDa^gPit6-y-'f<7;u 

C0}^;£lzoL\rii. @8S7 2(DS DR AM&^flfcy&tf 

]6SB#l3fcMt5> : Ey0SS7 2©-by h • 7V?lkXS-fc- 

M4. 7^-^ •/\*X8 4|rfclf«S^(»ASt^®0X-)' 

-fS^'-nvivHt ®3iZ7iiTbV>tW\-<D$'( 
5 tfll Afcjfeff ftfffc Jc ay-?- / v V 7 

T. SDRAM. AS I CSffltvCffJISft-C^ 

■5. LfrL. i>n79 • /\*777, SDRAM. 

AS I c BR»^atfiit{Blfcf-$ 

eaii . aar * j: 3 1= # o * y fc -« l 4 ittttf ft b 
ftt>o **MfcHi©*fraffi=*«^ j By ••y-rJi/x 

7 t A3 2C0ifc^$ajltSfci6. TEIcfflt»5>*l«aa# 
«»*I4» ±EUffl^6*ifct©fctt-**i.ri»*. 

[0036] 

tH3] 



(7) 



0-2 54 57 9 



18 D IMMjrn^ 7 riltfjRB.****- 0. 175ns 

19 SDRAM TPD^*i- («, SDKAM1 1 OA) 3.000ns 
2 0 /«5-^^l~vTPD^*j- o. 260na 

21 ASIC74f">--#B^|!||^ a - 0. 2S0ns 

22 ASIC7 4^.-i:yh.7?7W 0.250ns 

23 ASlC7 45 f -*.*-*«(lll 0. 2S0ns 

4. 175m 
2 3 9. 5MH* 



C0037] {£4} 

24 AS I C7 4>tiiiji ■ ff^/*-^—? • K?-f/<BI 0.500ns 

2 5 /<-y^7"l. — >TPDX*a- 0. 2 5 0ns 

27 SDRAM-feyf -Ty'Stiffi (S3, SDRAM1 1 OA) 2.500ns 

28 SDRAM*-//mia (09. SDRAM1 1 OA) 1. 000ns 

29 D t MM^ vjV * J<y7rTPD^#.«- 1. 000ns 

5. 2 5 0ns 

ft*-^ 19 0. SMHz 



tt'J/^x * KJDH-JU*. ?a— /<* • • 4> a 

y$ • '*V7T 4 2frZmii$Ziitz. H4G>*JBV!a>!t 

&© 1 -Dl*. RWRlJ/^xv h-OftS:*^ D 1 MM(7 

t&ZilZ. ±^(0J:-5IC, a*r B lX^i-|i, T P 07. 
*jL-«k«Jl44jW=»h*l\ ffiot, gsisii, Ay 
?7 1 2 0©ot7#D I MWJUV'J • 'iWrOitiHl 

[003 91 SJil 914, SDRAM TPDX^ri- 

So 

[0 0 4 0] H3l=HJSLTJ:«©J:3l=. 5£ffi*ffrlc 
I MMA^b A S I C7 4\ZWUZ>'7'nv J } 

/^8 4(7)^(s-r^,-7 i -4i • 7-f >txf-?tzv t-a-f 

So * bfC. =&D I MM6^(Dt — £ I*. AS I C 7 4 
I MM7 8frb©T— $f4, Ui^X^ 1 3 6r=S3i55^. 

&. *©$£m. d i MMHffl/?>>? • ^u— >tmiz& 
%&mmwit.m.'mizwz.z>ti* dimmssc^t^ 

ft^SCittft^. Sot, mmzOlt, /<X8 4ICg| 
JgLfcO. 250n st7)e»«»6»LrO*4<» T- 



[0 04 1] jgg2 1|i s AS I C7 4©T-2~i'P 
^^ralX^ra-T-feS. @»3 2©tg£. CtQlffllttA 
S I C3 4©P*3gP£P-y£ • /\^7750(I)TPDX+ 
a.-l=.*Mi.rHfc (SHE 6) o *JSHTN4, -&Lfc 
7-f M=»oTD I MMfrZ,*? ay 9 

[00 4 2] ii®Z2XtX2 3I*, f-tl-ftl. AS I C 

7 4rof-$ ■ t!» h • 7 ? ?Bf ra&tf * ■ 
KB»B|-e*«. C*lb©B#jyjt4, ->7.fA3 2 ©5® 7 

©geW8 l Mvx?/ MCi-sT, 2 3 9. 5MHztf)S 

[0 0 4 3] D I MMA^b^— £ £|j£<fr 

^Dy^fitff-$4«, D I MMfr t>*££ % 

[0044] @3©^i'J ■ ->X-rA3 2©ig£\ St 
M^fi? h©?+»(4, tfa—Afl, • >>XtA • £p 

*'J • vXfA7 2©«&. MM/\VI7 h CD Jig 
14. AS I C7 4©9ny^atf-7 s -^tt*jS*6HJftJ 
«0^$AS I C7 4l=»yafcSBHMRfcA 

8 ic7 4*6ayar«»a*«fT3=4f=*or, 
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i±. AS I CCOWSP^O^-? 

■ /\*^7rcDx+i-i±, as i C7 4*tm-ga-c-fc 

K5Y/«MX*i-t«*ajt6*.4. S3iE2 4tt. A 

tO 0 4 5] ±20>J;?f::. #58831*. 3fU- 
> ■ X^a.-$g/hPSIcffl^.$„ Sfi2 5 ft, /<n$ - 

[0 0 4 6] 3I5l2 7;&tf 2 81*. SDRAM1 1 OA 
<©J; 54SD RAMfflt 7h-77 :ttfMJttf ift-A K 
BftBJtfftS. iig2 7at/2 8l±, til^frs *^>J • 
•>XtA3 2«)IS14M1 5l=*fJW4. 
[0 0 4 7] J1S2 9I*, DIMMJP7*'/<?7T 
(/W77 12 0(» < ):541 ©TPD**a— T?fcy, 

<fc5l=, E1S&7 2©t^^vi'v Hc^oT. 1 9 
0. 5MHZfl>SSSK*5iy-9-'1 , 9;^aSS[A^&ih.-5 
Ctitt. vXfA3 2 fCj;oTt# 6*1-51 0 6. 1 

m h 2 (dmsot^is y -tK ^^^jftaicit^r^jsa 

SfoT. *^BJfl)^=E<J • ->*-rAl*. 1 9 

o. 5MH*-e»{w*i&t, sfc{Ta«w» j ey - *>^T 

Af*. 10 6. IMHi-eJttft'T*. tto-C, 
fM«tt*<8 0 96G±f $. 

roo4 8] ^TA7 2©a**y*ut»*a*/<s? 
x hrostiricfflt^fifc^ hi*, b 3 cost 



a. J»ty ■ vXfi»7 2©&#|»yiM?;KD$'f 5 
>0*(23 9. BMHz) iHiiftf'f^Oi^S 
>f(19 0. 5MHz) OMfc^fty©fiaW<fc*. 

2 $7ciEiciiS'> * # ^ c <t Attire * * . 

CO 0 4 91 >>XfA3 2&tf7 2ICfcf"t6D 1 MM\Z 
1. OOOnsT'fcS, Cttli. D I MMK*Jl\r~» 

L?Uj5 -/{y77£fflh5i. /(777ATPDX 
*a-ll. O. 2 00nslCjSi^5„ Z*llZ&-3 
T» **tt»«Wt6«#aft.*-f^JUB«BH:4. 45 n 

sizgfs^a, Sot. SiSK«^rj)g*#a#jasfttt 

224. 7MHzl=*-C±*L. #£>i*J§ 

A©«^. *y/h4S-ettftS*t. d i MM*n • /< 
[0050I *fftt«i=*4y^y • 5/^fA3 

HAtftO. 25ns. TPDX^a-A^O. 75ns 

t©fc«S-r*. B*V9/<?x? l-SI/StM/N'v 
x* Hi. TE©ayT»*«: 

[005 1 ] 

[S5] 







spot 


30 




0. 175ns 


31 




1. 000ns 


32 




1. 000m 








33 


SDRAM TPD.***- ({PJ. SDRAM4 6A) 


0. 750m 


34 




1. OOOn 9 




(0. 260ns/XD|/l.X47S?» 




35 


AS I "*977 50TPD**a.- 


2. OOOn I 


3 6 


as i cs4"t7 i-.ry^e*M 


0. 2 50» » 


3 7 


A S 1 C 3 4 f-'Wra 


0. 2 5 0ns 






6. 425n I 






155. 6MHz 
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38 .y<y.77<2B*|SlW a .- 0.175ns 

39 AS I C 3 4f*}jB£ By? • '*y~?T 5 OTPD^^a — 2. 000m 

40 ASIC34f-#'^- F?^S2TPD7*a- 0.760ns 
4 1 ^j-J^tz-yTPD^a- J. 0 0 On* 

{0. 2 5 On s/^ny FX47bs»H 

42 SDRAM-fcs>S-Ty:?l$ISI (W. SDRAM46A) 0.500ns 

43 SDRAM*-*W|!I (K> SDRAM46A) 0.250ns 

44 fuyir .y<ji7T4 4TPD?*a- 1.000ns 

45 DIMM^bji^ ./<j-7rTPD?^- 1. 000m 

6. 5 7 5ns 
fcTC-fM^A-ffiKlfc 14 9. 8MH: 

[0 0 5 3] ffiot. S«*l=tt^»4«<t<J:5t, 3fe [0 0 5 4] 

ffft^f=J:5>=E'J ■ v*^A3 2l±$£CDSDRAM [«7] 
*JBl**mM 4 9. 8MHz^|jm. 



ass 


3- 




4 6 




0. 175ns 




(M. /<s»77l 2 0) 




4 7 


SDRAM TPD?#a- (ffi. SDRAM1 1 OA) 


0. 7 50ns 


4 8 




0. 250ns 


49 


AS IC74f-^-!>P7i'|8|^^- 


0. 2 50ns 


50 


AS1C7 4?-? ••feyS-rj'^M 


0. 250ns 


51 


A S I C 7 4 x — 9 • 3ls— -A- KRW 


0. 2 50ns 




S-Sf: 


1. 925ns 






519. 5MH 2 




[is] 





$f*<0«f*5f$S§£/8lr • ->Xr*7 2©SDRAMS* i&^if^-y Y- 

ms* ax** m&vn 

52 AS I C74^H)-* • h"S"<'<-?~? • K?-f/<=BJ 0.500ns 

5 3 '<yf7i'~->TPD***.- o. 2 50ns 

54 SnRAMtj-h-T^W (0U SDRAM! 10A) 0.500ns 

55 SDRAMjfv-/l,K^W («, SDRAM1 1 OA) 0.250ns 

56 DIMMi'Py* ^V^/TPD^a- 1. 000ns 
/<y7r 1 2 0) 

Sfl-: 2. 5ns 

UttMSMZWIti 4 0 0. OMHz 

[0056]ffioT. ^ty-i/^fi7 2lt »*a**irfey, D I MM7 6&TJ7 8*««lUftlt6 

CD^;li)lz^^(f, #3fe<DSDRAM£fiJffi-f-5H£. 4 *iTl*S ttfJirfSJg-f -So t— * ■ ■ Kv-f/x'l 3 

00. OMHz-CflSft-r^CtlOtcS. CHI*. 5fefi^ Oii. DlMM7 6&Tj:7 8ftfC&rj;5Tr-$t ./\*X8 

8fl=J:§B8l3 ZlZ}fr<X1 6 7%<»lSj±T-&$. EC 4a)~8!C7)+Y/*->:$i >x£fgUU ^5-fl?tl40 

L D I MM^O'^ ■ Ay? 7 i)<®®3 ZmSl 20) &V -\ 4 2lt % Zilt,0)$llK<D't&$itoy}g:Znmtt>Z 

H#l=fflli&*t*»S. 170MH2M5 tlCfcoT. D IMMBOfcAS I C7 4©HI=fclt-5 

8 8MH z{CS±^^o ECL/^^7ri:^CDSD ^ P • >9 2 <tT-^ ■ /<X 8 4 

RAMKJcot. ^'J ■ V^fA7 2[i, JfcffttflS.:: -SLfcttllfcSO. D I MM 7 smLWWtl 

• i/X-f A32j:yt246%j$<)Ei:5„ StOir^Sf-S, D IMM7 8ft%y^Ut. f 

[0057] $fcfr8ffil::<fc6S IMM&tfD I MM©*iJ — 5« • /\*X8 4 0-gp£lRy&)Mt£. LfrU 

X.Ztl^5ZtX'&&o I MM(D.?5-tMl: ? • >9 2C7)^SSMf#}4|* s ^-^ ./^x^mSCK 

I*. JliPD I MM^ft^SCiK^TT'-* • /UIC S-TS^tA^RlSI^D I MMft*& 1 O^ll^fcJSIClf L 
AS I C74frt>D IMM80IZ-T— 5« A< [0058] S D R AM^fl)*tji^B#lC. SDRAM 
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»l=. aS£9 8A«(CfcS«*«£ttA<&a„ SSEtft 
^Lfc$-f^ *fcl± v ^©^^©^^©aSI&i: 

■fscfcifiirft-cfc*. ft^tLr, a®$9 8£A 
s i C7 4eas9&t?::ia<weay. s 

B&9 SOaKSIBWfcJtiriCfc^-C**.' 
[0 0 5 9) H«|=, SDRAMfitKSSfMfflL, A 
S I C7 4tf&££?S-fe<y h • 7«;7l§|Sl$0< yffl 

ttz&tz. mmmi 04. ioe, at;, 1 osmi 
i=ft*RrtEtt*<**. *i*y. ae«io4. i oe, 

1 08JAS I C7 4lCjMyjXtCiA<SIfig-Cfc 

y, *©«£, aa«©aB*»ini=*Mf4ci:A<T? 

Co 0 6 oi aa«9 8*<««tr6aai*. dimm 
tjuyi • yroi&^Si&mt sdr Am^mti- 

0 4, loe.&tf, i o stt, tito-r—. $ ■ ^-ri/K 
7©**Ma-^ ©+<£>*< < •& J; ? J=H»T4 c £ # 
■STSg-C&y, C©$£&, ^n^^irx-^li, SSlE&ft 
*aK&££LT, D IMMSI/AS I C7 4ICgj3&-f 
5. 

[006 i]*^l:J;Wt jfefrttff«>D IMMM 
s lMMasHcfi/M80)*J|*ftlil*CtKJ:«3T, D 

1 MM&tfS I MM^-XICLfcjfcfrftffiD^y • 
*?*XTAI::«LT*ttl=ttttjb<|a}±-«. 5feffa« 
©D iMMSSHH-tt. ±a©J:3l=. fcJSWKD I MM© 

i£An*iH#(i, tztdmZD IMM(DfiSETTL7P77 

[0 0 6 21 *fr*%yttftl3tUfn-&fc. 

SDRAM#*»P!l=±^T«ifc***3lzttif 

f=ft*. SDRAM/<77- y»£3£&LT, 

DIMM^D-^ -/\*777!!i<Ii$^ ?P-y?j&<it 
»SDRAMtfltl&$*V*J:ai=ft-3Tt**. *fc. S 
DRAMIC, T-$t*fCj«=EU • 3>hD- 7 AS I 

ci=a«ct*<Rrtt^at»^©a*e>3WB»t6*vx 

l\§/J^>XTA©i§£\ jt^'J ■ i/X-yACjaSfcSfcl*, 

fit&%y/tS?xy SDRAM TPOX^ 

i- (0. 7 50ns) i^S$tl, DIMM9P7« 
■ /<v7rffl*P41X*a.— SDRAMWffiTJlCfclf 

MWWl .17 5 n sKHttSifc, SiU 
y £ JMg&fttf 8 5 1. OMHz ic-ts-t 



5. PIfcte* C5Ufc^iS.lc < feor > DIMMiin^ 
•A77 7 TPDX*a- (1. 000ns) A<t^ 

JUttHtf 1.5ns icSS^ft, RJBKfriayir'f * A- 
S&&#6 6 6. 7MHzlC±^.1-^ 0 
[0 0 6 3] *£H©t£BJJf*. y^ij - 3>hP-^S 

*CfcW*T!fc4. S&Kl, *»9|©Mj&©l*<ofr 
I*, fc/=#f=«>-V K— • 5u»j5 '/<j77$D I MM 
V r v M=ifi» L TBHSr 4 fc* ItT'HiS-r * = t t&m 

r-fcy, j/irK— ?P7^ "/(777iJgy9P7^ 
c©«*©«^. **w©«jia©*<i*. 

5^T&ffi©D I MM^fflu§c<tJ=<fcorn^-r-?>c£ 

[0 0 6 4] ftffftffilcfcSD I MM 

&tfs iMM^ : E'jmjs;^it'<-t:ttffi*<^*iicts)±-rs 

*t.*j8«ttt k Rambus, Inc. S©J;?)5:Jt 
XttAI*, SOOMHt«fl%iMRtltftt«tf. 

ms. sap?? sBtt«««s&r«. * 

:3LfettSStB!l^<Tt, **<fctH 
CjUEa<ff&iiS. &3?4:$*i$©l±, (Xofrattln 
ftSftttSfrV. ?P-y* . vatfT 8 — * ■ 7-f > 
f=A-3§:£aj££&:7T\ -etib©^a^1±!6 ? iiiEJC-a 
?ZliV : >&Utf®s>1M>*?\z?ZZbt* 
3>I=«J:y) &D I MMSlCif&f Py>7 ■ /\*->77$ 

W©Htt t«ffl JW7P77 ^Jtftife LX*©34<S 

*T?ft*. -ju-ytts ISfl:D7?t40 

[oo6 5i *«n©R9ia. a$L^««fi4»cn« 
L-cfr^*it$fc*<, sls^^{^^©ftltSIcl±^eA^^^^ 

**W©«ttatf«H*aitt-r4Ci:ft< % »s 

[00 66] )U±, *5§W©SJ£^i(COL>ri¥aLfc 

sit. *%wo&mmmwL<Dmz*to 
[oo67] aetmrnn -wa-mr 

f n^^tT*-*®-^©^*^-* 

■ i Ei?i-;ncteu-c, t— $ • /tttf- 
**aywtctt % -*s?a-ini»6j«*y ■ 

a>hn-7ici>a^/>7S^-©3b?-*SSc:ti:. 
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[0068] (mmmmz) y ■ ^^i-;u=^- 

>t'J • a> F-p— ^icfcUT, t— * • /ttl:f- £ 
^ym-rci:i. ^ 'J ■ n^hn-^b^^y • 
^i^-;wc^p^ffi^0pfc-££S;;££, 

vtm^toze-zmmL-c. >^y • «9a-A»i=& 

[0069] 

[^O^] ei±©J;3l=, *«BJ!(::<fc;h.w:. 
[HSaffiJp&lgH] 

fH]G a sbarro«l:Jt««l5, 4 
32, 82 3#<7>El3t^$il0ifct(OT?&y. Ram 

S>NglcW**:fr&£W£*M=-*-5:?Ps/$igT?a&6. 
[02] Ramb u s 6 4 > # • fcf? hDRAMOO^D 
VfH-C*y, 1 9 9 6*M 1^2 9 BfcaSfrSJlfcR 
ambus 64-Megabi t Rambus D 
RAM Product S umma r yOWZ^Isa 

[03] *a.TJU- J»*»J ■ tya-ib 

(D I MM) *ffll»fcft(Tafifl=J:*J« s E«; • WfA 



[04] *5£B^t«k^^^ij . i/XT-iO^P^ST* 
&«. 

[*HI©i&BJ!] 

3 2 : jtq&y ■ i/X^i* 

34 : y^y ■ 3>|-P-7AS I C 

3 6, 3 8. 4 0 : D I MM 

4 2 : ?P — /^U • -/XfA • ?Py£ • /\'»;5 7 
4 4 : jt^'J ■■9-^'>XirA- ^P-Vf -^77 
46 : SDRAM 

4 8 : 5nyl> -/iyy 7 

5 0 : Wfn79-A«;77 
5 2 : •?-* K5-f/< 
5 4 : ^-^SilH 

5 6 : ■ 

5 8 : t— ■ /*X 

60, 62. 64. 66, 70:5-f> 

7 2 : «ij • WfA 

74 : /^y -3>hn-7AS I C 
76. 78, 8 0 : D I MM 

8 2 : ?P— - i/X-rA- £Py<? ' i\v~?7 
8 4 : x-St • /\*X 

86. 92 : toy? ■ ^-f> 
98. 104. 106. 108 : ilSS 
110: SDRAM 
1 2 0 : D I MM^P-y? • /\*>y7y 
1 2 2 : 9p v*? • K5-f/t 
130: x— 5! • AX ■ K9*/< 
13 2: t-* ■ /<XgfiS 
134, 136, 138: U^X* 
1 4 0, 1 42: ?S~-ft* 
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1**7 i 



DRAM 
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|HDKe» [7:0][8;OI 



|RCtk - Hv->?^^i Tcik- 
RxClk |_ TTxClk 



5/n 



BuSEwbfc. BvsCfH, Busptta. t$'-0] 
m Clock Tro>» Muster 



sort 



Clock To faster 
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ft^y-t^a-Aii, *3-a»fc»«;*nfc, Nfflo^s~ftBi;y$t*, 
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&g!2<D£n>y^ . «a<0^t»J-.^5;a«-;V. V^«; bono 1 

^!)-'t«;a-*.y{r 9 HOWffi^ny irffl^tryfc, Mia * * y • n>hn-^ 

CM*« 2 ] 

M f a & IS: <o ^ t y • e ^ a — ;i/ ■ v *r y > © 5 © l o to * ^- y • tya-zi/ . y^-y 

3 ] 

• • **y jfe«@8fc 4 

WE^t'J • *-y^-;]/cr>M!a^n-y^A7jtry^^^Ti.m?n-5<i^^sff^-s 

Ml2«8©*n.y* • ^ -y 7 r ffl ft O o 5 «7) IK 1 <D Z U *? • >% y y 7 Hi -h \t , M 12 * 

*y • ; &^a-;b^H?ia^D-y^ttj^ifv(c^ti$n, 

EBB* S3 13 ff gfc <0 D -y £ • A'777H)^oa5©St30^D.y7 ' 7 7 fii 7J tC $ 
[fitM 4 ] 

Stl£-fe«y h . 7 -y ngi&Mlt sa£lft«6Cr. «l*Wlte|2*0^*ys/Xf-A B 
#!f?2<0*a>y * • 7 0a, pt^U ■ t->*a-;H5fIS^ HU§2*€-y - 3^0 

*y • 3yhn-7^oK*fflHJtM«t*a«ai*«o 4 »#JSitefB«<ox*ys/ 

MfB^lO^n-y^ •7-<y-*7h7"-7li, HE/t!) 0>hD-7lEioTl 
[BUR'S 7 ] 

^tl) • n y !> a - ^ £ , 

« J8 <0 * * y • * s> a - jl • y ^ -y h t? & o T , fc^ty • t -y a - ;V • y *r y h it 
, **y .*j; a -***ttAn*J:7ii:im«n, *n-y*A77t?y^ *o-y*m7j 
^vt^ttt, «»<o * * y ■t->"a-^-y^7h^ 

<Dt? U y if • 

2 * n -y £ • 7 y « „ *R y - • * i? a • y ^ y hco51>cr>i^<r> 

*:&y- . t5? 3 -;l • y-ry h<DnHmt uy ?mt>¥> fftfct^V • nyFn-7 

ny hn-^ae&sns-f-^aafa^ty • ny hu-vit^^xwr^mz^ 
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• y^ry b<D? V y t ItitlVylClS^Tm&Z 2 <D ? u y ? - ^-T^O 

LW^S 8 3 

NGJR 1 <9 * p v ? • 7 <{ y • * * h V- 9 It v jft'J- • ^& cj. — ;!/ • V *r •*> h fc 

%*tr, »*«7EE«n!)j{tUi/XfA. 
CSS #*9 ] 

2 co * o -y * . ^ > a „ ^'j-t^a-ji/fiiiit, hu 13 ^ * u • n y h a 
j^wie^y • sy ho- 7fc#LTf?t>nfci$fc««-r assays- «y, »#«7ke 

tSt^Jg l 03 

ttE» l © * n y * • ? y • * y h * - * « % ME 3« * U ■ nvhn-^lcioTH 
i l 3 

* * «; • ti^n-iK'fioT, 
-ftfttr y i: , 

WE^a<y^X^)^y^&»&ft5ffl^%Sl3-«5«l:-5fcffijili$n*ltROvy^A 

• 7 1 * z • * * v *m®&t * 

WE^ny^A^tTyfCiSVTMffJfftlSS^^S^-rS^n'y^ • ;^777T?lo 

t, aa<o * n >y * . /< y 7 rai^^iits^ * d >y * -^777 
n >y * aiTb tryfcjg^^n, 

13 S *4 * tt E% & © <7 o <y * • /W77ltt*oni!)S0Oi'nyi' • A >y 7 r fti 77 fC & 



